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(74) CHS.I ei 



g^lE ^SAI §g? QH&e 527-6?^2IAf gv§ S§S 
¥#i^A| Af£f^ 160-2 

as? 

3&!=rSSf§!A|gAH§151-3 

3 gtt ESS A| £ 3| S AH 3Q| HI §1304 

sss 

3&fer£§§!AIIrgS63-1 
0|}igj 

aws^ 21 3§<y§gjoniiM 1-207 

0IS4= 

«Ajg-«AI^?^SSg<M^^A-101 
¥&»s* A| AfSf^jll §2S31S5ei42-2 
S 3> 1 £ 4= S Al S Eh § S469-34 
S^IE^SAISSL^gS §168-27 

aas, ss^i 



(54) aa^isji as^a s^g-»gpn 



S i§8 (Energy Discharge Machine : EDM) 2^£g S(Cu)-O^(Zn)-&¥0ls(AI ) , 

SM(Sr). EIE^(Ti). Bg(B)5ll US §J 3 XllS&SOfl 3& 52£, 3 ^¥0ls(AI)S §31 

SfO* HE 91 4{«3S- ^ 31 Oil 2J8H ffl SSI acg £0111, ^S^S(Sr)8 013 S^SKH ?^§0IIA|°| 
g§£^s DIAIIS1AI3IXU. EIEI^(Ti)2f £g(B)§ 01 if g^fSfOI ?4r§ XffllS Q|AHS1A|3|>IU. ± 
ISS(Sr), EIEI^(Ti)^ Sg(B)i SJHI S5h8|0| ?&§0)|A-|°| §§£*ig DI/dlSJAIS j» OfgEH 

§ xfxus ouiisiAi^ m&m ^hiais°sm] iy sj ay^ggs :>HcdSfoi ofa(zn)°i eifoi feznu- 
ofs(zn) gifoi maoiefE 3 <yxn»i2» moisf^i shfe &g ai 3 sizaejoi »s 201a. 

b ttaai egg 35.0 - 45.0 wt%(gif *n&a)o\mznm. aers 0.1 ~ 10.0 wt%(gg ^sdi 

3fXlfc S= h ¥Dls(AI), ^gli(Sr), EIEm(Ti). Sg(B) gOIIAH 1g £EJ= 2g OI4f S^fE! StrS^g! 
£21. UQHXIfe ^EI(Cu)S S^SfEI. 0.1 - 10.0 wt%(gif s*!S§)£J SiJg:Jfg!££J SifHIfe 

0.1 - 10.0 wt%(gg 9H^e)iT¥0ls(AI)21, 0.01 ~ 1.0 wtX(i§ ^e)£S^g(Sr):21. 0.005 ~ 
0.5wt%(gtf ^Sg)EIEHs(Ti):01, 0.001 ~ 0.1 wt%(gif B -!|g§)ag(B)£§ ££!£!C1. 



g*s:>fg;>i. a^<y, mi 



g. OfS. SJ¥DIh. A§g§, ElEffe, eg 
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SJHil 8)^2000-0059365 



at so/ i*rottr J/& m J SOfS/ BEHJim 

£ U9S »S3hS3l (Energy Discharge Machine : EDM) g(Cu)-0ta (Zn)-S*¥Dls(AI ) , ^J= 

SS(Sr). EIEIfe(Ti). MS(B)3II H 3 fll2»IS0H BB s 8 | ^¥01 h(AI )8 8 318101 

2§ SI 4«32t SZU-CHI 2JoH AH£2| ^OIH. ±mEM(Sr)g Dig a^Ol ^^S0||AJ2| Si 

0|A|iaA|3|^U. £1 Efs(Ti ) jlf fiS(B)» Dig §3^0i 01 AIISAI 31 D\ U , r^M^ 

s(sr). aab(Ti)9i ss(b)« km s^skh ^^soii/hsi §§i?ii oi/jiaAiaa- ony 

XtSIIB □lAilsfAl^j 4N£8 2|X||A|Ilo£M| ^Zl » feSZ-^SSS 3Hfi!SlOJ 0ha(Zn)£| ^^01 ^>IU 01- 
a(Zn) 9901 fcg AH§!0|2FE 3 <yxH«IS« S0I8MI 8>b »3 S! 3 UlS^gOil £01 EL 

2foioi ^s^fs^ ^eoiiAH aii^si sj-oich s^nf m^e mom 01 s^st 

32HU S^«Ef Of L| 21 £2£0| 2!OI2Fa 5Si^0IU Ail2f°^ gjlf U0I AHS2j 3 1- 

sons sij^oi &ouh 99 ^cna^oi aj^Aian ao. 

^ AH gJS^5:?l fiE^o^ A^£]3 fclte AH^fe 65%S(Cu)-35%0fS (Zn) §^°i i§^! 

a seoiife s(cu)-2o-4o%o^(zn) vsoi bmpqimai). aas(Ga). a»(cr), aa(Mn) eoiiAH \m 
2e oi o.i - 5.0% ois^ m^mmttm u\mmo\ sm&om ^mm ssoii 

0^(Zn)M £5^ §°J 3 gfl^ CH^SJCfl, B0| A^g£|fe ^§8 § 0.20 - 0.30 mm?} 

OI^U §i^S§2^ 0.1 mm Of 6^ £AH£ Ahg£|3 21 El- . 
XIS7HXI WSia HhCHi 2I8F2 ^23^31 2^£AH^AH 3^01 Of ST CM 2H 01 g 

oil ah i^^Ei a?afb &iW2\ es«B mow oha(zn)°i saoi &m^m ^sa^a. 

oi^ ^sai ^oi ggjshfc o^(zn)nf sme ±23 3i iihsoim. erssoii o^(zn)^ 

oi ^f§ 4^ 3 em ^m^i}^ m 22^ seisin siek 

21 AH SS&SOII/H 0^(Zn)2| kO|3HU 0f2(Zn)2J mUfg jj^oj «g ft 3 oil 

0^(Zn)2j ggi ^Olfe SjlPh 21 fe Sl^oi sjipD|te(AI)S s:>Wte m^0\ 3HBEI01 AJSS0IP-. 

^s^fgAi i^i 2^<yAHei seoiiAH of2(zn)e 40% oi^ s ^i- si- a ^^^ixi^ 

3^2J 5^2^ ^6f01 g2.^hSS01lb II SOI S12U, &S0IIAH°| ^^J\ B?miL 21£0\ ^^BtWJl 
AH ^ZlJlggOl ^^61 Uffij^ Ail<Mo^oj oig^goi OH^ 5^8FOj ^g^OI 2i0j&Cfb ^AilSOl 2i 



^ Aii s g oH^a^i s ^gsi s*¥ois(Ai)s mj\o\o\ 2g ai ^taa m.^\ 

Oil 2J6H AH^HI ^OIH, ^^ge(Sr)g 01^ g^fsKM ^^§0UAH°j g§55|§ D| Allsf A| 31 >| 

U, El Effe(Ti ) S^(B)e Dig §^F6F01 »»IS D| AII9AI 31 >i U , ^^^M(Sr), E|Effe(Ti)ffi 

S^(B)M &JHI S^ShOI ^^§0||Aj£| DIAHsfAliJ^ 0FM2i XfA-IIS OlAiiaAl^ 

s 2!HiAia2SMi a y a az^^sa* ^h^skx o>a(zn)2i ssoi fe^u o^(zn) saoi AH 

g0|2f£ 3 <MAHA1l^e SOI 8^1 8fe »g » 3 WIS3B« A1IS6^C|| HQ, 

Oia-i^ ^Hf^ 0F£(Zn)£] 40-45%^HI^ g^fAI^Hffl ^£21 °JSS ^¥0ls(AI), 

^^ee(Sr), EIEI^(Ti), fiS(B) §2| S^hSW S^El AH^^ H^E^ 15-20% ^H^£ISi 

3 l^AI Jli-S CHI 2Jg[ El^^asj ^Xl 8^01 ^01^ g°| §§§ UEfLHSJCh 



m\m bi-sf &S8h3 gdi2j i§i AiPH 5^1 umiM ^gofb e ^g2j ^Aioiia 

3 ^ Ail 8i ^ssha pmjii- ^a. 

B ^SOilAH^ O^(Zn) B8i Ail 32J ^J^Hj m^S fiCHS Olgo^l ^6H 35.0 - 45.0 

wt%(g§= ^^M)0^(Zn)Hf , §§|f 0.1 - 10.0 wt%(§^ ^¥Qls(AI ), 

^M^M(Sr), EIEffe(Ti), ME(B) g Oil AH 1g 2g Ol^ Bm®Dl&±&, UCHXI^ 

^21 (Cu)^ , ^Ol 0.1 - 10.0 wt%(g§r ^^M)2J ^^§^^^:2J 0.1 ~ 10.0 

wt%(e^> fe ^^M)^¥0ls(AI)2f, 0.01 - 1.0wt%(g^ ^^S)^M^M(Sr)5f, 0.005 - 0.5wt%(e^ 
^^e)E|Els(Ti 0.001 - 0.1 wt%(gg= ^^i)£E(B)25 ^^£J^ ^23^31 

^(Cu)-0^(Zn)-^^DIs(AI ), r^^^e(Sr), EIEIfe(Ti), $LB(B)H\ m^M DH9t&[9tQ. 

OIK 70 ^^DIs(AI), ^M^M(Sr). EIEffe(Ti) » SS(B) ii fi:i»2£* AH^2J 

azia^ ^f-g^M :H^6f^3, 0ha(Zn)°l §,^0IU g^g AH^g ^ZUl^Jl 2^<m°J 9H^^ 

g^8fS3, ^^2j 4^ 91^ " 3 0.1 mm 0|5^2J Ail<MHJ J\^^ gOlo^l 8^ 

All ^8^ 9H8 sJg^^^ ^AH§ EJHfe S 511 (HI AJSSfe ^2IHJ ^5^8011 D> 

2f ^§oii ^£mot s^s^tss ^xi^ aeia a^^^sfoi 2*mD\gm nx\x\ shss u^ichxi 

SXH 21 ^£0il 2| §1 ^^JAiliB^IM >ixlfe 4 h H1Sa, 



5-2 



gDHlt 51 ^2000-0059365 

^ssshfe m^gmou ma ^si §^^§8 35.0 - 45.0 wt%(gg ^ss)ohs(zn):» , set 9 

0.1 - 10.0 wt%(g^ D\X\Sz ^¥Dls(AI), ^^^e(Sr), E| Ej-s (Ti ) , S^(B) ^ Oil AH 1g 

se= 2e oi& g^a at^x^^, uouiirr ^Pdi(cu)^ 2g6>g, £di 0.1 ~ 10.0 wt%(eg ^ 

8)21 SSS3lS4i2| gtgfUlb 0.1 - 10.0 wt%(gg aiSBlSNPOIfetADj*, 0.01 - 1.0wt%(S9 ^ 
«S):^gS(Sr)j]K 0.005 - 0.5wt%(5ST «*iea)EI Qte(Ti )3 , 0.001 ~ 0.1 wt%(S8 a«l«S)fi 
^(B)o^ £££Jb aa^h5^l §(CuH»S(Zn)-S¥Olte(AI). ^egg( Sr ) l .Eia&(Ti) f S 

^(B)o^ £££]£r ££S?iM B*»£« 2f2| S98t= HUBRIS*, 

S(Cu)S S«8}0I goHSia SSTSI ^SS 0^(Zn)« B SOidl^i 

§§ a^SI S£jXI^ ^CH yCH gg ^ Oil AH «!gAliJo^ Mi o^(Zn)°J SCHB ^Xil6K3 gSH 

M^8KM a^DlfetAI). ^§§i(Sr), ElEHs(Ti) Sf fiS(B) e0UH flSjfi- S^S^S »S 
¥S8hOI g6HB3ofe S8HSSe3ll», 

S8HB3B §§I ht3E?> 3SB B£^XI P-AI ^Bff CHI ^ahOI #EH2| ^U|^ HI 

^jiiHiaEeai* t\b ^ms ^z>^# ^ ^xhbis* a^a^s ^i^moj <mxhb xiissfe assise 
Ma. 

<M XHXHIS&^IM >l£i £133 dXHM ^^§^1 HlX^Hf MAI Oil &ag:afa ^Oj &£0| fg 

»S3hS3IS 2^d0| £|5E^ 180 - 200 °C big S E CHI AH £^oh£= ±^ BH\m >l£] 

P. 

S^£0II 2IB ^jl|»ise3|l» Xxl^ Hl£gta« tffflMB , 

^S^ofb &3SS0II □}£!■ 2fZf2| §^4:18 35.0 - 45.0 wt%(^^ ^^^)O^(Zn)^, 89» 
0.1 - 10.0 wt%(S9 ^SS)S ^Xlte &¥Dls(AI). ^M^e(Sr), EIPs(Ti), Mg(B) § Oil AH 1g 
2§ 0I& §^£1 ^t^^^2h UCHII^ ^EI(Cu)^ S^ShS, &3| 0.1 - 10.0 wt%(8» 

m)°\ mmm?m±9\ ssrbifc 0.1 - 10.0 wt%(gg ^ss)&¥ois(Ai)a, 0.01 - i.owt%(gif ^ 

^s)^M^g(Sr)Hf , 0.005 - 0.5wt%(ggf ^ *S) E| P s(Ti )3f , 0.001 - 0.1 wt%(e^ ^SS)M 
^(B)o^ %&Dl£J\ §(Cu)-0^a(Zn)-^¥D|^(AI ), AlEi(Sr ) , E| Efs(Ti ) , M 

^(B)^^ e>3B»£E* Sgfohfe S§fB3ll2K 

aaeji* axn §(cu)« swstoi &aai goHsa ggg i\mm ^, o^a(zn)^ b soiei^ 

g§ ii^sl ^CH ^Oi g§ ^ Oil AH ^SAI^o^Mi 0^(Zn)2J ttmm sJCHth ^XIIBFOI g5H 

#^5^W D\\^5l0\ ^¥0ls(AI), ^lgi(Sr) , EIEfs(Tt) * ^^(B) g Oil AH ^ij^} §^^^5E 

gsHth^B g§i ^^^f ^sb bse^xi p-ai Jimm a^^^oii si an a^^a ^xh^ehhj 
s xiisa^ a^^5sa^i£f. 

ois D[x\n ^is^H^ ^^xhei2i azia^e ^^a^oi &xum =H^a^ ^§2^ a^moi m^ai- 

fiXHSISB^Iia. 

£XHX1l£B3jlM >l£l 5J§2J <MXHS XIIX^HF §A|0i| ^sfmUfM ^Oj ^|^^3f ^^01 

^EHSJ ^a^fg^ie 2^<y0| 180 - 200 °C ^ 2 £011 AH ^^5^ B^IS >i^J 

P. 



S igg ^¥0ls(AI)M S^^SfOI H§ g| sHK»l 2|6H ^0|H, 

^M^M(sr)e di» mimcx ^aoiiAisi ss^^js oiahis[ai3i>ilk aasdna m^(b)§ dis 
§^^a^o^ wais diaiisai^u, ±^^m{Sr), EiEifedDas m§(b)§ en g^^ahoi 

OilAH^J S§5^§ □lAllslAlUa 0\mz\ XU1IM 0|A-illfA|^| ^ISS ^X1|A|^o^Mi 12! g| ^Zh 

^^^S 3H£8h01 0ha(Zn)2J &g0| k^U O^a(Zn) S1T0I XH^OIE^ 3 dXHXil^M gOlo^l 

oi an b o^a(Zn)2j 40-45%^^ xi^ g^ui^^oi ^£21 aa§ &¥dis(ad, 

^M^M(Sr), EIEf^(Ti), M^(B) §£| g^^Mi AH^g t^^^ m^^^D\ 15-20% 5Hd£l2i 

n ^^ai Ufa chi bib ni^^asi ^ximoi &m&m ^oi^ §2i §g§ ueilh&p. 

PS2I fi is a veaiAi xiiAia^ m^m°\ onoin. s 2^ oiae ersns a^ e ' 0.25 mmHi <m§ 
s aoioi^Mi tfss^axHa sts-h iiai ch^qs ibaisb hi uplh 

^ 201P. 

s 20HAH ^a oFa(zn)^ ®&o\ m^m^m <yxn2i ma^sE^h mimoi n^^m^ 3 

a, o^a(zn)£i ^iroi ^3 §^^^2j &ira &ouia si^^j ni^aasi sa^oi gxi s» h ii u 

PLH21P. 
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£ 2. gfl » SSSfOII CHS a±rA|ga:» 



#7; Sf-P^ 

s^s- 1 

ss^sji <yxHe mj-^oii &oun, 

35.0 - 45.0 wt%(e^= ^S8)0*S(Zn)3K 

»S§f0.1 - 10.0 wt%(g» ^S)« ^Xlfe i^Ols(AI), ^H^S(Sr). EJEF$=s(Ti), M^(B) gOil 

ah ^m se^ 2g oi& mim «»aPhS£», 

UOIMte ^£|(Cu)^ 5S6(£|, 

0.1 ~ io.o wt%(e§* ^ssjsi s»a^«:k2i m^uitz 0.1 - 10.0 wt%(§^ 
^ssis^oifetAua. 0.01 - i.owt%(set ^»s)±sss(sr):DK 0.005 - o.5wt%(ss «iss) 
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E|EJte(Ti)j»; 0.001 ~ 0.1 wt%(S3 a -i|Mi)£§(B)2S 21 fS2S 8hte QEDtgDl & 

^§ S(Cu)-Oja(Zn)-»¥DIS(AI). ^M^e(Sr), EIBte(Ti), MB(B)3I S3. 

2 

aa^a^i ^xHg sssi as stein &chah, 

^SSShte S§««0|| (HEf z^SI §^^18 35.0 ~ 45.0 wtXCSS ^gg)(»S (Zn)jlh S&gf 
0.1 - 10.0 wt%(g^ e^S)» ^Xl = S^¥Ols(AI), ^M^e(Sr), EIEfs(Ti), SS(B) eOilAH 1g 
SEfe 2§ 0!^ S^S BBS^S^». UOiXI^ q?£|(Cu)S iS6f£J, 0.1 - 10.0 wt%(5» ^ 

m)°] essina^si sgoi^ 0.1 - 10.0 wt%(gg ^sjs^disCai )nf , 0.01 ~ i.owt%(ggF ^ 
ss)±MBS(sr)j». 0.005 - o.5wt%(e^ ^e)EiEm(Ti):if, 0.001 ~ 0.1 wt%(sa ^s8)m 

^(B)H^ SS^S^I £^£g S(Cu)-0^(Zn)-»¥Dlfe(AI) ( ^MBM(Sr), ElBteCN). S 

e(B)o^ ^^£i^ saafl» ajat B&stfe sgfeaia. 

S»B3II* 21H e(Cu)§ S8H8K)I goHSa §i°l i^SS ° , 0hS(Zn)M & SCHEIE 

§§ a^si aax-is <no\ ^o^ g§ ^chi ah asAiassMi oha(zn)si aaie sjaaoi esH 

S^Dl ^I^ShCM S^OIs(AI), ^M^g(Sr), EIEIs(Ti) » fig(B) S CHI AH H£ 

a o f g2^ ¥S8kx g8HS38^ saiBseJia. 

S6HS3& §§I 3 9» QUI ^SH" ^2E8K)| #EfM &EH2I ^Hl^ Tell 

£8hb ^3]^li&^l£f , 

511 a', 

dXHxii^B5iiM y\£± £xh§ iso ~ 200 °c seouh ^xHEimoi ang^g xo 

§, h 2f S A| CHI 2J»Sj»S ^CH ^<y^3f &£0| ^EH°1 »a^S2l 2^£g e(Cu)-0^(Zn)-^¥ 

□ Is(AI), ^M^M(Sr) , Eia&(Ti). SS(B)3|| 6^21 Uli^S . 

a?» 3 

aa^s^i £xng sssi bis&boii bch/h. 

^H^fer S^gMOil IfEf 2f2f2| i^§J^18 35.0 - 45.0 wt%(59 ^ )OhS (Zn)Hf , ft BSC 
0.1 - 10.0 wt%(S9 ^»S)« 5Hlfc »¥0lte(AI). ^M^M(Sr), EIBte(Ti). fiS(B) ^OIIAH 1g 
5E = 2g Ol^ gi^a ftSS^a^SK UOUIfe ^ El (Cu)^ 0.1 - 10.0 wt%(S» 

S)2| S»a^8!:fc2| Bifbl^ 0.1 - 10.0 wt%(gS : a!|«S)tt*Dlte(AI )2f, 0.01 - 1.0wt%(g^ ^ 
^§)^^^M(Sr)3f, 0.005 - 0.5wt%(e^ ) El Effe(Ti )Hf, 0.001 - 0.1 wt%(e^ 

^(B)o^ ^^£J^ ^S^^^l §(Cu)-0h£(Zn)-i^0|fe(AI), ^M^M(Sr), EIEf^(Ti), S 

^(B)2^ S^^^IS °}^6[^m 2|Z[ gifg^ g^E^ia, 

gge^ii^ an e(cu)s gsHa^oi s^^ai esH£ia ggsj ^, oha(zn)^ ^ goidi^ 

?^8| M^X-i^ ^CH ^CH §g ^OIIAH &!gAllJo^ M ^ 0ha(Zn)2J SCHfi sj HI SUM §5H 

t,^ohD1 511^8^01 a^Ols(AI), ^M^M(Sr), EIEfs(Ti) ^ Sg(B) eOUH S5^^£ 

goHtf^^ §ii gt^Fxi pai 5^gh ^ f a^^^oii °I6H a^^a ^xh^ehhj ^di 

oih ^Ji2 xi S ^o^ ^^xHEia a^a^s &i^aK)i &xwm =s^a^ <m§o^ oi^^oi xii^ai- 
^ dxHxn^a^ia, 

<yXHXUi&^|fi X^j sl^a dXHM 180 - 200 °C §£°J ^£ CHI AH ^^xHEIShOj ^g^i XHI 

MAI Oil asfm^M ^CH ^<y^3|- &^0I #B ^EH£J ^S^^S^I S^^g g(Cu)-0^a (Zn)-^ h ^ 

□ Ife(AI). ^M^g(Sr), Eiab(TI). MB(B»II Xil^^S. 
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